found between the calculated failure times and the data.
INTRODUCTION THE STRENGTH OF STRUCTURAL TIMBER DECREASES WHEN THE
wood is exposed to high temperatures, such as arise during fire. The decrease in strength may, in turn, lead to the failure of load bearing wooden structures. For reasons of safety, it is important to know the time required for failure to occur under given conditions. Therefore, the objective of this investigation was to develop a method that can be used to predict the failure time of loaded wooden beams during exposure to elevated temperatures or to fire.
METHOD
The flexure formula is frequently used to determine the safe load that a beam of given cross section and span will support [1, 2] . Accord Figure 1 . Sb is now expressed as where S,, ° is the maximum allowable extreme fiber stress in bending of the unburned wood, i.e. of wood unexposed to elevated temperature. Equations (2) and (3) may be combined to yield
The above form of R is convenient because strength loss S,,/S,, ° can be calculated, as described in ref. [3] .
The strength ratio R (which may be construed as a factor of safety) as a function of exposure time and the time to failure t, is thus determined by the following steps: 1. The maximum bending moment M and the section modulus C are calculated. Both M and C depend on the geometry. For the purpose of the calculations, they may be taken to be constant. 2. The loss of strength ShlSh° is calculated as a function of exposure time according to the method given in ref. [3] . The strength loss depends on the material, the geometry, and the ambient temperature.
3. The strength ratio R is calculated as a function of exposure time, and the failure time is determined.
Step 2 of the above procedure requires the calculation of the strength loss. The loss in strength with exposure time may be obtained from the expression [3] In this equation Am,,/Am,,, is the mass loss which can be calculated by the method described in detail in ref. [4] . The exponent e is a constant. When the constant for fiber stress in bending e,, is unknown, it may be approximated by the constant for fiber stress in tension, e,. For southern pine e, was found to be 0.1 [3] .
Calculations of the mass loss A7M~/A/~, the strength loss, S/So, and the strength ratio R as functions of Figure 3 .
For the conditions of the test the floor support joists collapsed in approximately 12 minutes. The tests were repeated by placing the assembly into a furnace in which both the temperature and the oxygen concentration were controlled [6] . Failure times in this furnace ranged from 9 to 17 minutes. Readers interested in further details of these [5,61. tests are referred to refs. [5] and [6] . The data are summarized in Table   1 .
The Table 1 . It appears that the model is a useful tool for calculating failure times of loaded wooden beams exposed to elevated temperatures and to fire.
